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ABSTRACT: 

A laser controller (12) that has particular application for controlling a solid state diode laser (10) 
including a series of gain modules and associated diode arrays. The laser controller (12) includes 
a control console (44) including a touch screen (46) that allows a laser operator to interface with 
the controller (12) to control the laser (10) and laser parameters. The control console (44) 
includes a target monitor (50) that allows the operator to view the laser beam at a reduced beam 
intensity for alignment and beam quality purposes. The laser controller (12) further includes a 
computer (14) having a counter circuit (20) that outputs a signal to set the pulse width and pulse 
rate of the laser beam output This control allows the laser beam output to be ramped from one 
beam intensity to another beam intensity during a laser operation. The counter/timer circuit (24) 
and a series of end of pulse detectors (26) in the controller (12) allow sequencing of the output 
signal to the various diode arrays in the gain modules so that the laser beam output can be 
formed into a continuous wave. The computer (14) further includes a pattern generator that 
outputs a signal that ramps a laser beam modulator to modulate the beam output pulse into a 
stream of smaller, higher peak energy, pulses. The laser controller (12) also includes a power 
supply interface system (58) that isolates the control computer (14) from the primary power 
supplies (16) that provide power to the diode arrays. A laser mirror motor control system (66) 
allows the operator to manually control the mirrors of the laser (10) through the control console 
(44). Shut down electronics (70) bypass the computer (14) and automatically shutdown the 
primary power supplies (16) in the event of a safety breach. 
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Description 

BACKGROUND OF THE INVENTION 

1. Held of the Invention 

[0001 ] This invention relates generally to a laser sys- 
tem controller for controlling the operating parameters 
of a laser and, more particularly, to a laser system con- 
troller for controlling the operating parameters of a solid 
state diode laser, including ramping of the power output 
of the laser beam. 

2. Discussion of the Related Art 

[0002] High-power, solid state lasers, such as diode 
slab lasers, that are used for many purposes, such as 
cutting, drilling and welding of various materials for pre- 
cision laser machining (PLM), electronics manufacture, 
medical treatment, nuclear fusion, laser weapons, etc., 
are known in the art. A solid state slab laser will include 
one or more gain modules each having a solid state 
laser gain medium, such as a crystal of neodymium 
yttrium aluminum garnet (Nd:YAG), Yb:YAG, Ti;Sap- 
phire or neodymium glass (NdrGlass), and an optical 
pumping source to produce a population inversion in the 
gain medium. The gain medium typically has a slab con- 
figuration with a rectangular cross-section and optically 
polished major side and end faces. The optical pumping 
source generally is one or more diode arrays positioned 
adjacent to the side faces of the slab. The laser gain 
medium absorbs light radiation from the diode arrays to 
create a population inversion within the medium to pro- 
duce a laser beam output. The end faces of the slab are 
preferably formed at a non-perpendicular angle to the 
side faces so that light travels longitudinally in a zig-zag 
pattern through the laser gain medium as it is reflected 
off of the side faces. A high power solid state slab laser 
of this type is disclosed in U.S. Patent No. 5.555,254 
issued to Injeyan et al., September 10, 1996 and U.S. 
Patent Application Serial Number 08/683,585, filed July 
15, 1996, titled Diode Laser Pumped Solid State Laser 
Gain Module, and assigned to the assignee of the 
instant invention. 

[0003] The diode arrays are switched on and off or 
pumped in a controlled manner to generate a pulsed 
laser beam emitted from the gain medium that has a 
particular pulse rate and pulse width. The light output of 
the diode arrays can be accurately tuned to the absorp- 
tion line of the active material of the laser gain medium 
to achieve a high pumping efficiency. An increase in the 
pulse rate and/or pulse width increases the power out- 
put of the laser beam. The diode arrays are fired in a 
controlled manner to set the pulse width and pulse rate 
of the output beam. The firing of the various diode 
arrays for multiple gain modules can be controlled inde- 
pendently of each other or sequenced to further control 
the overall pulse width and rate of the laser beam, or 



generate a continuous wave (CW) beam. Therefore, 
depending on the particular application, the pulse rate 
and pulse width of the beam output is controlled for effi- 
cient laser operation for that application. 

5 [0004] Depending on the particular application of the 
laser beam, it may be desirable to modulate the laser 
beam to provide high peak power pulses for cutting and 
drilling applications. The modulator modulates the rela- 
tively long pulses from the gain modules to provide 

w short duration beam pulses (such as on the order of 100 
nanoseconds) having a relatively high peak power, for 
example, on the order of 500 kilowatts, that provides 
greater precision and control for certain applications. In 
one example, the laser beam pulses generated by the 

is high power solid state laser gain module are modulated 
by an acoustical optical (AO) modulator that provides 
the modulation wave for modulating the beam pulses 
from the gain module. The modulated wave is also 
capable of being varied in frequency and pulse width to 

20 give even greater variability for different applications 
and materials. U.S. Patent Application Serial No. 
08/593,961, filed January 30, 1996, titled "Laser Pulse 
Profile Control By Modulating Relaxation Oscillations", 
assigned to the Assignee of this application, provides a 

25, more detailed discussion of a modulator for a solid state 
diode slab laser. 

[0005] To perform a PLM operation, a laser operator 
will calibrate or program a controller that controls the 
laser to operate the laser beam at a desired power level 

30 and machining sequence to perform the desired 
machining operation. A single machining operation may 
include various degrees of cutting, welding and drilling 
of a single workpiece or multiple workpieces For exam- 
ple, the machining operation may require a welding 

35 operation and then immediately thereafter, drilling of a 
series of holes and/or cutting the workpiece. The weld- 
ing operation generally requires different power levels 
than cutting and drilling operations, and cutting and drill- 
ing operations generally require that the beam be polar- 

40 ized and modulated to provide high peak power for 
efficient operation. Additionally, the wekfing process 
itself may require different laser power levels. For exam- 
ple, welding around a corner of the workpiece may 
require a decrease in power because the welding oper- 

45 ation may have to be slowed down and the resulting 
higher power may damage or bum the material of the 
workpiece at the slower speed. Further, the laser can be 
cal torated to weld a certain material, such as steel. If the 
operator then changes to a different material, such as a 

so different steel, aluminum, copper, etc., different laser 
settings and output parameters would be required, so 
the controller needs to be able to be reacfily changed to 
the appropriate settings. Thus, the laser controller 
needs to be programmed to provide these changes in 

55 power output level for different operations during the 
machining operation. 

[0006] State of the art solid state diode lasers also 
allow the laser controller to vary the current applied to 
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the diode arrays to change the intensity of the laser 
beam output. As the sophistication of precision laser 
machining increases, the sophistication of the control- 
lers also need to increase. The known controllers for 
solid state diode lasers typically can only change the 
output power of the laser from one power level to 
another. It has been recognized that the effectiveness of 
the laser machining process could be increased by pro- 
viding a controller that causes the output of the diode 
arrays to ramp the power of the laser beam from one 
level to another during the machining operation. Other 
improvements can be made to the laser controller to 
increase the efficiency of the laser machining process. 
[0007] ft is an object of the present invention to pro- 
vide a laser controller that provides for ramping the 
power output of the laser beam in a solid state diode 
laser, as well as providing other improvements over the 
known laser controllers to increase user interface and 
the like. 

SUMMARY OF THE INVENTION 

[0008] In accordance with the teachings of the present 
invention, a laser controller is disclosed that has partic- 
ular application for a controlling solid state diode laser 
including a series of gain modules and associated diode 
arrays. The laser controller includes a control console 
including a touch screen that allows a laser operator to 
interface with the controller to control the laser and laser 
parameters. The control console includes a target mon- 
itor that allows the operator to view the laser beam at a 
reduced beam intensity for alignment and beam quality 
purposes. The laser controller further includes a control 
computer having a counter/timer circuit that outputs a 
signal to the laser cfiode power supplies to set the pulse 
width and pulse rate of the laser beam output. This con- 
trol allows the laser beam output to be ramped from one 
beam intensity to another beam intensity during a laser 
operation. The circuit also uses a series of end of pulse 
detectors that allow sequencing of the various diode 
arrays in the gain modules so that the laser beam output 
can be further varied or formed into a continuous oper- 
ation. 

[0009] The laser controller also includes a digital word 
generator that outputs a signal to a modulator to modu- 
late the laser beam during the laser beam pulse on time. 
This adcfitional modulation breaks the longer laser pulse 
into a series of shorter, compressed, pulses with even 
greater energy. The width and rate of these smaller 
pulses can be varied or ramped to tailor the laser beam 
for maximum effectiveness on different materials. 
[001 0] The laser controller also includes a power sup- 
ply interface system that isolates the control computer 
from the primary power supplies that provide power to 
the diode arrays. A laser minor motor control system 
allows the operator to manually control the minors of the 
laser through the control console. Shut down electron- 
ics bypass the computer and automatically shut down 



the primary power supplies in the event of a safety 
breach. 

[001 1 ] Additional objects, advantages and features of 
the present invention will become apparent from the fol- 
s lowing description and appended claims, taken in con- 
junction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 [0012] 

Figure 1 is a block diagram of a laser system includ- 
ing a laser controller according to an embodiment 
of the present invention; 

15 Rgure 2 is a block diagram of a counter/timer board 
and a series of end of pulse detectors that provide 
sequencing of a series of diode arrays of the laser 
system shown in Rgure 1 ; and 
Rgure 3 is a series of pulse outputs from the coun- 

20 ter/timer board shown in Rgure 2. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

25 [0013] The following description of the preferred 
embodiments directed to a laser controller is merely 
exemplary in nature, and is in no way intended to limit 
the invention or its applications or uses. For example, 
the description of the laser controller of the invention will 

30 be described for controlling a solid state diode laser for 
a PLM operation. However, the laser controller of the 
invention may have application for other types of lasers 
or other types of machines. 

[0014] Figure 1 is a block diagram of a laser system 

35 to including a laser controller 12, according to an 
embodiment of the present invention. The laser control- 
ler 1 2 includes an industrial computer 1 4 that is the cen- 
tral control device of the controller 12. The computer 14 
can be any commercially available computer suitable for 

40 the purposes described herein, for example, a computer 
from Industrial CPU Systems. The computer 14 
includes two ninety-six (96) channel cfigrtal input/output 
(I/O) ports 16 and 18 that are digital input and output 
interfaces to allow the computer 14 to interface with 

45 other digital devices, as is well understood in the art. 
[0015] The computer 14 also includes a ten channel 
counter/timer circuit board 24 used to set the pulse 
width and rate for energizing the diode arrays in the gain 
modules. The counter/timer board 24 can energize the 

so diode arrays in any suitable time frame for different 
applications. The counter/timer board output signal con- 
trols the pulse width and pulse rate of the laser diode 
arrays. Both of these parameters can be ramped to vary 
the laser output power during laser operation. The vari- 

55 ous diode arrays can also be fired in a consecutive 
sequence so that the laser beam output is effectively a 
continuous wave output at a lower power. The diodes 
that are used in the state of the art diode arrays can 
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handle a very large amount of power for short durations, 
but will burn out if the duration is too long. The coun- 
ter/timer board 24 is programmed with the desired pulse 
widths, and the pulsed output signals are applied to a 
series of end of pulse detectors 26, described in more 5 
detail below. Output signals from the counter/lime board 
24 are applied to laser diode drivers 28 that control the 
firing of the diode arrays. 

[001 6] Figure 2 shows a more detailed diagram of the 
counter/timer board 24 separated from the computer 10 
14, where the end of pulse detectors 26 are shown as 
separate end of pulse detectors 30, 32, 34 and 36 that 
provide a pulse phasing operation. In one embodiment, 
five channels of the counter/timer board 24 are used to 
set the diode pulse sequence. The counter/timer 24 is 
board is also used to measure the flow rate of the cool- 
ing water to the diode arrays. The five channels from the 
counter/timer board 24 provide suitable output pulses to 
energize the separate diode drivers 28 for five different 
diode arrays. Each pulse output for each separate diode 20 
array is labeled as pulse 1 - pulse 5. Figure 3 shows the 
sequencing of the pulses 1-5 relative to each other. A 
first channel of the board 24 outputs pulse 1 to fire the 
first diode array, and the end of pulse detector 30 
detects the falling edge of pulse 1. When the end of 2s 
pulse detector 30 detects the end of pulse 1. it outputs 
a signal to the board 24 that triggers the board 24 to out- 
put pulse 2 from the second channel to fire the second 
diode array. The end of pulse detector 32 detects the 
falling edge of pulse 2, and outputs a signal to the board 30 
24 that triggers pulse 3 from the third channel to fire the 
third diode array. The end of pulse detector 34 detects 
the falling edge of pulse 3. and outputs a signal to the 
board 24 that triggers pulse 4 from the fourth channel to 
fire the fourth diode. The end of pulse detector 36 35 
detects the falling edge of pulse 4, and outputs a signal 
to the board 24 that triggers pulse 5 from the fifth chan- 
nel to fire the fifth diode array. Although not shown, an 
end of pulse detector would detect a failing edge of 
pulse 5 to trigger pulse 1 again. This sequence contirv 40 
ues so that the output laser beam is effectively a contin- 
uous wave beam. Of course, the board 24 can be 
programmed so that some arrays are fired at the same 
time, or the sequence is in a different manner. Addition- 
ally, the counter/timer board 24 can be programmed to 45 
sequence less than five diode arrays or more than five 
diode arrays. 

[0017] The computer 14 also includes a digital word 
generator 20 that provides digital output signals to an 
RF amplifier 22. The amplifier 22 generates an RF sig- so 
nal that controls an AO modulator for modulation of the 
output beam of the laser system 10. The digital word 
generator 20 is a pattern generator that is programmed 
by software with a set of digital patterns that are 
sequentially clocked out up to a rate of, for example, 20 55 
MHz. This clocked output pattern generates the modu- 
lation pulses that modulates the diode array pulses into 
high intensity peak pulses. The diode arrays (not 



shown) are pulsed on for some period of time by the 
counter/timer board, for example 500 microseconds. 
During this on time, the AO modulator switches the laser 
beam on and off to allow lasing or inhkrt lasing to gen- 
erate the high intensity pulses. The pulse pattern from 
the generator 20 controls the AO modulator at the 
desired pulse width and frequency, or ramped in either 
or both parameters, to break up the laser pulses to form 
the high peak pulses. A more detailed description of this 
type of modulation can be found in the '961 application 
referenced above. The digital word generator 20 is pro- 
grammed or calibrated for a particular PLM operation. 
[0018] The computer 14 also includes a series of RS 
485 comm ports 38 that provide communication to other 
system devices on a common bus. One of the ports 38 
provides a temperature control signal to heater controls 
and diagnostics 40. The heater controls 40 control one 
or more heaters, for example, edge bar heaters (not 
shown), that are used to maintain each of the laser gain 
modules at a specific temperature for different applica- 
tions. It is necessary that the gain modules have a con- 
sistent temperature to operate effectively in a stable 
manner, as is well understood in the art. The computer 
14 tells the controller 12 what temperature to run the 
gain modules for a specific pulse setting, and those 
temperature signals are output from one of the ports 38 
to the heater controls 40. The diagnostics control 40 
monitors the light output power monitor of the laser sys- 
tem 10 as a voltage signal. In one embodiment, another 
of the ports 38 is used to connect an external computer 
(not shown) so that the controller 12 can be operated 
from a remote site. This RS 485 port can also be config- 
ured as a RS 422 port 

[001 9] A watch dog timer 42 monitors the operation of 
the computer 1 4 as a safety function, so that if the com- 
puter program should lock up for any reason, the watch 
dog timer 42 would stop the operation of the laser sys- 
tem 10 to prevent it from being maintained in an operat- 
ing condition. Each of the I/O ports 1 6 and 18. the digital 
word generator 20, the counter/timer board 24, the 
comm ports 38, and the watch dog timer 42 are well 
known devices in the art, and therefore their specific 
operation need not be discussed in specific detail. For 
example, the ninety-six channel digital I/O ports 16 and 
18, the counter/timer board 24 and the comm ports 38 
can be National Instrument boards and the digital word 
generator 20 can be a Quatech 100, all known in the art. 
[0020] The laser system 1 0 is controlled by the oper- 
ator through a control console 44. The control console 
44 acts as the work station that the laser operator 
stands or sits at to run the laser system 10 for the vari- 
ous PLM operations. The control console 44 includes a 
computer monitor with a touch screen 46 to allow ease 
of control. The touch screen 46 allows the operator to 
touch different graphically displayed areas on the 
screen to easily adjust various parameters of the laser 
system 10. such as the pulse width and pulse rate con- 
trol of the laser beam, polarization and modulation con- 
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trol, etc. for different PLM operations. The control 
console 44 also includes a series of control switches 48, 
such as a start button, a stop button, key switches to 
lock out the laser for safety purposes, or any other type 
of control switch specific to a certain laser system, as 5 
would be appreciated by those skilled in the art 
[0021 ] The control console 44 further includes a target 
monitor 50 that provides a visual indication of the laser 
beam during the PLM operation. The target monitor 36 
can be a tiny liquid crystal Display (LCD) mounted on 10 
the control console 30. Small target and alignment 
video cameras 52 are provided within the laser system 
1 0 so that the operator can actually see the laser beam 
at a reduced beam intensity for beam alignment and 
beam quality purposes. The operator can select which 15 
of the target and alignment cameras 52 to display on the 
monitor 50 through the touch screen 46. An output from 
the touch screen 46 is applied to the industrial computer 
14 and, through the digital I/O port 18, the computer 14 
outputs a signal to a camera select circuit 54. The cam- 20 
era select circuit 54 outputs a signal to the target and 
alignment cameras 52 to select a camera whose image 
is displayed on the monitor 50. The display signals from 
the cameras 52 are sent to the target monitor 50 
through the camera select circuit 54. A keyboard 56 is 2s 
also provided at the control console 44 to allow more 
detailed access to the laser control functions and pro- 
gramming. The keyboard 56 will normally be locked 
away during operation of the laser system 10, and the 
operator will control the operation by the touch screen 30 
46. The keyboard 56 can be used for maintenance pur- 
poses or actually access some part of the main program 
for more detailed control if needed. 
[0022] The laser controller 1 2 includes a power supply 
interlace isolation system 58 that is the interface 35 
between the industrial computer 1 4, through the I/O port 
16, and the primary power supplies 60 of the laser sys- 
tem 10. Typically, there is an individual power supply 60 
for each diode array The power supply interface isola- 
tion system 58 provides a digital interface signal from 40 
each power supply 60 to the computer 14 for isolation 
purposes to prevent a fault in the power from the pri- 
mary power supplies 60 from damaging the computer 
1 4. The power supply interface system 58 includes sev- 
eral integrated circuit chips that cGg'rtally feed an optoiso- 45 
lator (not shown) in each primary power supply 60. The 
actual integrated circuit chips can be any suitable exist- 
ing integrated circuit that performs this function, as 
would be well known to those skilled in the art 
[0023] A controls and monitor electronics system 62 is so 
a digital interface to the computer 14 through the I/O 
port 18 for safety and system interlocks 64 of the laser 
system 10. The safety and system interlocks 64 would 
include various system level safety systems, such as 
laser cover interlocks, mirror temperature sensors, as ss 
well as other safety systems existing within the laser 
system 10. Sensors (not shown) are provided behind 
some of the mirrors in the system 10, so that rf the laser 



beam burns through a mirror, this burn through will be 
delected and the system 10 will be shut down through 
the controls and monitor electronics 62. Additionally, the 
laser system 10 includes certain interlock safety sys- 
tems that if not properly activated, or are breached, will 
shut down the operation of the laser system 10. In other 
words, the controls and monitor electronics 62 monitor 
the various safety and system interlocks 64 to allow the 
computer 14 to shut off the laser beam in the event of 
some type of safety breach in the system 10. 
[0024] Laser mirror motor control electronics 66 pro- 
vide a manual control of the minors in the system 10 by 
controlling mirror motors 68 that drive the mirrors (not 
shown). The control electronics 66 apply a voltage to 
the mirror motors 68, and then determines what kind of 
loading is on the motor 68. The control electronics 66 
uses the EMF from the mirror motor 68 to determine 
motor loading in this manner. The computer touch 
screen 46 includes a touch control that provides an out- 
put through the I/O 18 to the laser minor motor control 
electronics 66 to move the mirrors to adjust beam qual- 
ity and the like. Therefore, instead of having to open the 
laser system 10 to adjust the minors, the operator can 
view the laser beam on the target monitor 50, and adjust 
the mirrors by the touch screen 46 for alignment pur- 
poses to increase beam quality. 
[0025] System shut down electronics 70 provides an 
interface from user interlocks 72 to the computer 14. 
The user interlocks 72 are those safety switches and 
locks that the user of the system 1 0 can selectively con- 
nect depending on the location and application of the 
system. For example, the actual laser is typically 
located in a separate room, where the doors to the room 
include door interlocks such that if the door is opened 
during operation, the laser will shut off. The system shut 
down electronics 70 bypass the computer 14 and 
directly shuts down the primary power supplies 60 
through the isolation system 58. Additionally, the sys- . 
tern shut down electronics 70 gates off the pulses to 
block them so they are prevented from being outputted 
from the computer. In this manner, the computer's oper- 
ation doesnl prevent a safety interlock in the event that 
the computer 1 4 locks up, and all of the safety controls 
are lost. 

[0026] The controller 12 discussed above provides 
controlled ramping of the beam output intensity and 
modulation from one output setting to a next output set- 
ting during actual operation of a PLM operation. Addi- 
tionally, the various features of the controller 12 
discussed above provide increased operator conven- 
ience and accuracy over known laser controllers in the 
art 

[0027] The foregoing discussion discloses and 
descrfoes merely exemplary embodiments of the 
present invention. One skilled in the art will readily rec- 
ognize from such discussion, and from the accompany- 
ing drawings and claims, that various changes, 
modifications and variations can be made therein with- 
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out departing from the spirit and scope of the invention 
as defined in the following claims. 

Claims 

5 

1. A laser controller for controlling the operating 
parameters of a laser system, said laser system 
generating a laser beam output, said controller 
comprising: 

10 

a control computer, said computer receiving 
input signals and providing output signals to 
control the laser controller and the laser sys- 
tem, said computer including a counter circuit 
that is operable to ramp the laser beam output is 
from a first predetermined beam intensity to a 
second predetermined beam intensity during a 
particular laser operation; said computer 
including a pattern generator that is operable to 
ramp a laser beam modulator to modulate the 20 
output beam into a stream of pulses; and 
a control console, said control console includ- 
ing a console system for allowing a laser oper- 
ator to control the laser system, said console 
system outputting signals to the computer to 25 
control the laser system. 

2. The controller according to Claim 1 wherein the 
laser system includes a plurality of diode arrays that 
are selectively energized to generate a light output 30 
to create a lasing action in at least one gain module, 
said computer including a counter circuit that is pro- 
grammed with a predetermined operation to ener- 
gize each of the diode arrays in a predetermined 
sequence. 35 

3. The controller according to Claim 2 further compris- 
ing a pulse phasing system, said pulse phasing 
system being responsive to signals from the coun- 
ter circuit to control the energizing sequence of the 40 
diode arrays. 

4. The controller according to Claim 3 wherein the 
pulse phasing system controls the energizing 
sequence of the diode arrays so that the diode 45 
arrays are energized in a sequence where only one 
array is energized at a time to cause the laser beam 
output to be a continuous output; and/or 

wherein the pulse phasing system includes a 
plurality of end of pulse detectors, where each so 
pulse detector detects a falling edge of a pulse from 
the counter circuit energizing one diode array to 
cause the counter circuit to generate a pulse to 
energize a next diode array. 

ss 

5. The controller according to Claim 1 wherein the pat- 
tern generator outputs a signal to a modulator to 
modulate the beam output into a stream of high 



peak intensity pulses; and/or 

wherein the control console includes a com- 
puter monitor having a touch screen, said operator 
controlling the operation of the laser system by the 
touch screen; and/or 

wherein the control console includes a target 
monitor and the laser system includes a plurality of 
target and alignment cameras, said target monitor 
cfisplaying the laser beam viewed by the cameras; 
and/a 

said controller further comprising a power sup- 
ply interface system, said power supply inter- 
face system isolating the control computer from 
a plurality of primary power supplies; and/or 
said controller further including a laser mirror 
motor control system for controlling a plurality 
of laser mirrors associated with the laser sys- 
tem, wherein the operator controls the laser 
mirrors through the control console; and/or 
said controller further comprising system shut 
down electronics, said system shut down elec- 
tronics bypassing the control computer and 
shutting down a primary power supply of the 
laser system in the event of a safety breach. 

6. A laser controller for controlling the operation of a 
laser system, said laser system including at least 
one gain module, said gain module including a plu- 
rality of diode arrays, where each diode array is 
driven by a diode array driver, said diode arrays 
generating a light intensity output to cause a lasing 
action in the at least one gain module to generate a 
laser beam output, said controller comprising: 

a control system, said control system receiving 
input signals and providing output signals to 
control the laser controller and the laser sys- 
tem, said control system being programmed to 
perform a predetermined laser operation, said 
control system including a diode array control- 
ler that outputs a signal to the diode array driv- 
ers to control when the diodes in the diode 
arrays are energized, said diode array control- 
ler being operable to ramp the laser beam out- 
put from a first predetermined beam intensity to 
a second predetermined beam intensity and 
operable to control a sequencing of energizing 
the diode array; and 

a control console, said control console provid- 
ing an operator interface for allowing a laser 
operator to control the laser system, said con- 
trol console outputting signals to the control 
systems to control the operation of the laser 
system. 

7. The controller according to Claim 6 wherein the 
cfiode array controller includes a pattern generator, 
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said pattern generator outputting a signal to a mod- 
ulator to modulate the beam output into a stream of 
high peak intensity pulses; and/or 

wherein the diode array controller includes a 
pulse phasing system having a counter circuit and a 5 
plurality of end of pulse detectors, said counter cir- 
cuit outputting a plurality of pulses to the diode 
array drivers to sequence the diode arrays, wherein 
each end of pulse detector detects a foiling edge of 
a pulse from the counter circuit so as to cause the 10 
counter circuit to generate a next pulse to energize 
a next diode array; and/or 

wherein the control system includes a com- 
puter monitor having a touch screen, said operator 
controlling the operation of the laser system by the 1S 
touch screen; and/or 

wherein the control console includes a target 
monitor and the laser system includes a plurality of 
target and alignment cameras, said target monitor 
displaying the laser beam viewed by the cameras; 20 
and/or 

said controller further comprising a power sup- 
ply interface system, said power supply inter- 
face system isolating the control computer from 25 
a plurality of primary power supplies; and/or 
said controller further including a laser mirror 
motor control system for controlling a plurality 
of laser mirrors associated with the laser sys- 
tem, wherein the operator controls the laser 30 
mirrors through the control console; and/or 
said controller further comprising system shut 
down electronics, said system shut down elec- 
tronics bypassing the control computer and 
shutting down a primary power supply of the 35 
laser system in the event of a safety breach. 



- trol console including a monitor having a touch 
screen, said operator controlling the operation 
of the laser system by the touch screen, said 
touch screen allowing the operator to output a 
signal to the control system to adjust the laser 
beam pulse width and pulse rate, said control 
console further including a target monitor and 
the laser system including a plurality of target 
and alignment cameras, said target monitor 
displaying the laser beam viewed by the cam- 
eras. 

9. The controller according to Claim 8 wherein the 
laser system includes a plurality of diode arrays that 
are selectively energized to generate a light output 
to create a lasing action in at least one gain module, 
said computer inducfing a counter circuit that is pro- 
grammed with a predetermined operation to ener- 
gize each of the diode arrays in a predetermined 
sequence; and/or 

said controller further comprising a power sup- 
ply interface system, said power supply inter- 
face system isolating the control computer from 
a plurality of primary power supplies; and/or 
said controller further including a laser mirror 
motor control system for controlling a plurality 
of laser mirrors associated with the laser sys- 
tem wherein the operator controls the laser mir- 
rors through the control console; and/or 
said controller further comprising system shut 
down electronics, said system shut down elec- 
tronics bypassing the control computer and 
shutting down a primary power supply of the 
laser system in the event of a safety breach. 



8. A laser controller for controlling the operating 
parameters of a laser system, said laser system 
generating a laser beam output said controller 40 
comprising: 



a control system, said control system receiving 
input signals and providing output signals to 
control the laser controller and the laser sys- 45 
tern, said control system including a counter 
circuit that sets a predetermined beam pulse 
width and pulse rate of the laser beam output 
and is operable to ramp the intensity of the 
beam output from a first predetermined inten- so 
sity to a second predetermined intensity; said 
computer including a pattern generator that is 
operable to ramp a laser beam modulator to 
modulate the output beam into a stream of 
pulses; and 55 
a control console, said control console provid- 
ing an operator interface for allowing a laser 
operator to control the laser system, said con- 
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